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(54) An optical fibre distribution rack 

(57) A distribution rack (10) for an optical fibre trans- 
mission system has connector support means (19) for 
supporting an array of connectors (21) for connecting 
optical fibres, and optical fibre organiser means (26) for 
storing an excess length of optical fibre associated with 
each connector to allow repositioning of a connector in 
the array. The connector support means (19) are them- 



selves supported on a support member (14) defining a 
support plane. The connector support means (19) are 
located on one side of the said support plane and the 
optical fibre organiser means (26) are located on the 
other side of the said support plane, the support member 
(14) being movable between two positions in which op- 
posite faces thereof are accessible respectively. 
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Description 

[0001] The present invention relates generally to a 
distribution rack for an optical fibre transmission system. 
[0002] Optical fibres of a telecommunications trans- 
mission systerrfare grouped together in bundles or ca- 
bles at the ends of which it is necessary to make con- 
nections for distribution of the fibres to various different 
destinations. This is achieved by splicing a connector 
fibre to the end of each of the optical fibres in the cable, 
and positioning the connector of the connector fibre in 
a holder or support, frequently termed a "patch panel" 
for connection by a further connector of a second con- 
nector fibre leading to the destination. 
[0003] Such connections are supported in distribution 
frames or racks which may be located within a building 
or in a separate casing or housing at some point along 
the route of the cable where it is intended for the fibres 
to be diverted to different destinations. 
[0004] Increasing telecommunications traffic has 
made it desirable for such distribution frames or racks 
to be ever more densely packed with connectors and it 
is a common and continuing requirement that the overall 
dimensions of the distribution frame or rack should be 
maintained as small as possible whereby not to occupy 
more space within a building or other location than is 
absolutely necessary. For this reason the connectors 
are mounted with a high density which, in itself, leads to 
certain problems, particularly the difficulty of access to 
connectors for repair or maintenance, or when it is sub- 
sequently necessary to make different connections in 
order to vary the routes of the fibres from the cable to 
different destinations. 

[0005]^ATiotrrer^rotDlem encountered in sucrFdisTribu^ 
tion racks is the need to maintain a certain excess length 
of optical fibre associated with each connector in order 
to allow the connector to be positioned in a different lo- 
cation in the connector array. The greatest length of op- 
tical fibre needed to pass from the entry point to the dis- 
tribution frame to the furthermost connector location in 
the array on the patch panel is thus required for every 
connector although, of course, those connectors more 
closely located to the entry point do not need such a 
long fibre initially. It is also necessary in some circum- 
stances to account for the possibility that a fresh splice 
may be required between the fibre of the cable and the 
connector fibre, for which purpose a certain excess 
length of each fibre must be left in order to allow the 
junction point to be withdrawn from the distribution rack 
o^to splicing equipment where an appropriate splice 
chn be made. The excess length of optical fibre must be 
stored within the distribution rack in an orderly and or- 
ganised manner to allow subsequent access without 
tangling or confusion with other fibres, and the fibres 
themselves must be protected from tight bends due to 
the attenuation of signals which occurs if the fibre is 
turned through less than a minimum bend radius. 
[0006] US Patent 5,497,444 describes a high density 



fibre distribution frame in which some of these problems 
are addressed, and in which a plurality of modules of 
connector supports are mounted in such away that each 
module (comprising a single line of six connector sup- 
5 ports) can be displaced rectilinearly parallel to its length 
in one direction or the other to displace the connectors 
from the overall array and expose them for access by 
an operator. The array is positioned within an overall dis- 
tribution frame in such a way that the plane of the array 
10 faces the front from which access by an operator is 
gained so that an operator may withdraw connectors by 
pulling them towards himself and reposition them by 
pushing them into a socket formed by the opposite part 
of the connector mounted in the array. Supports for the 

'5 optical fibres leading from the connectors are mounted 
between the access location and the connectors them- 
selves and a set of connector modules may be rocked 
as a unit between a normal operative position in which 
the connector locations lie in a vertical plane, down- 

20 wardly through about 30° to facilitate access to the rear 
of the connector array forming the patch panel. In fact, 
in normal use, "patching" that is changing connections 
of the fibres is usually done from the front of the panel 
by withdrawing connectors from an existing connection 

25 and repositioning them to an alternative position. Ac- 
cess to the other half of the connector pair is rarely need- 
ed. 

[0007] Conventionally the splices between incoming 
fibres and connector fibres are held supported on trays 

30 which also provide locations for storage of the excess 
lengths, and fibres then lead from these trays to a patch 
panel located to one side of the trays. Trays may be held 
in a stack or array allowing them to be turned with re- 
specOo one another so that access to~the splices~is~ 

35 available, or may be held in sliding drawers which can 
be pulled out to allow access to the splices. In each 
case, however, the connector array forming the patch 
panel is located at a different point in the distribution rack 
or frame from the splice holders. Sliding drawers or 

40 shelves have a number of disadvantages. First the 
amount of excess fibre needed is greater than that 
merely to allow repatching because sufficient has to be 
left to accommodate the sliding of the drawers or 
shelves in addition to the patching changes. If even one 

^5 fibre is not long enough it can be strained by the opening 
of the drawer or limit the sliding movementdetrimentally: 
moreover, when the drawer is closed there is also the 
risk of entrapment leading to damage to or entangle- 
ment of fibres. 

50 [0008] In US 5,758,003 another connector configura- 
tion is described in which individual sets of connector 
module assemblies arc mounted in first and second ver- 
tical arrays on opposite sides of the support structure, 
with assemblies of each of the arrays being spaced from 

55 one another in a vertical spacing to define a plurality of 
troughs between each of the assemblies. A plurality of 
troughs extending rearwardly into rear troughs are also 
provided, these troughs acting to support optical fibres 
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leading to and from the connectors, in particular to pro- 
vided storage for the excess lengths of connector fibre 
required to allow changes to be made to the patching 
arrangement. Access to the connectors can be im- 
proved by sliding one of the modules with respect to the 
frame. Again, however the connector array is spaced 
from the location at which the splices are made. 
[0009] The present invention seeks to provide an im- 
proved distribution rack in which unnecessary move- 
ment of fibres is minimised and in which it is not neces- 
sary to provide sliding drawers for the splices and stored 
excess lengths of connector fibre, nor to position the 
connector arrays to be slidable in order to gain access 
to them for making connections or repatching the con- 
nections once made. The basic aim of the invention is 
to provide a distribution rack which can accommodate 
a large number of fibres in a restricted space, with high 
density of connectors whilst still allowing enough space 
for access and at the same time minimising the amount 
of disturbance to the fibres in gaining access for subse- 
quent repatching. 

[0010] According to one aspect of the present inven- 
tion, therefore, there is provided a distribution rack for 
an optical fibre transmission system, having connector 
support means for supporting an array of connectors for 
connecting optical fibres, and optical fibre organiser 
means for storing an excess length of optical fibre as- 
sociated with each connector to allow repositioning of a 
connector in the array, in which the said connector sup- 
port means are themselves supported on a support 
member defining a support plane, characterised in that 
the said connector support means are located on one 
side of the said support plane and the optical fibre or- 
ganiser arrangement are located on the other side of the 
said support plane, the support member being movable 
between two positions in which opposite faces thereof 
are accessible respectively. 

[0011] With respect to known distribution racks, there- 
fore, the rack of the present invention may be termed a 
"shelfing" rack. 

[0012] In a preferred embodiment of the present in- 
vention the said connector support means comprise an 
appertured carrier for a plurality of connectors, which 
defines a connection plane in which corresponding parts 
of adjacent connectors lie, the said connection plane ly- 
ing substantially orthogonally of the said support plane 
such that connectors supported by the said connector 
support means lie generally parallel to the said support 
plane. 

[0013] In prior art arrangements such as that de- 
scribed in US 5,758,003 or US 5,497,444 the frames 
carrying the sets or modules of connectors define re- 
spective parallel planes and excess length of optical fi- 
bre is stored on the same side of the respective plane 
as the connector is located. 

[0014] The connector support means may have the 
plurality of apertures in rows and columns for supporting 
respective connectors in an array. Such a connector 



support is referred to in the art as a "patch panel" to one 
side of which the cooperating connector parts are fitted 
in a semi-permanent configuration, and on the other 
side of which the connectors are fitted in such a way that 
5 they can be changed readily when it is desired to change 
the connection configuration. 

[0015] In one embodiment of the invention connector 
fibres from the connector array or patch panel pass 
around one edge of the said support member from the 

10 connector array to the said optical fibre organiser 
means, and the optical fibre organiser means may com- 
prise a plurality of projections extending from the said 
support member on which the (excess length) fibre may 
be carried in the loops. 

'5 [0016] The said support member preferably also has 
means for supporting a plurality of splices between in- 
coming fibres and one end of the respective connector 
fibres provided with connectors at their other ends. The 
support member thus serves the dual function previous- 

20 |y provided by different parts of a distribution rack or 
frame, of supporting the patch panel and the splice 
trays. 

[0017] In order to improve access to the splice trays, 
patch panel and excess fibre organiser means the sup- 
25 port member is preferably turnable about an axis lying 
in the said support plane defined thereby, between two 
end positions in which opposite sides of the support 
plane are accessible from a given access position. Al- 
ternatively, however access to each side of the support 
30 member may be gained by moving this with respect to 
a fixed distribution rack or frame on which the support 
member is carried without of course, moving this away 
from the rack or frame. Lateral sliding of the support 
member from one position to another to allow access to 
35 one side or the other may be the way in which this can 
be achieved. 

[001 8] The provision of the patch panel and the splice 
support means on one side of the support member also 
offers the considerable advantage of minimising the 
40 length of fibre required to run from a splice to a patch 
connector. 

[0019] In a distribution rack formed as an embodiment 
of the invention the optical fibres entering the rack may 
pass through one or more guide duct positioned be- 

45 tween or adjacent two such support members carried 
on a back plate about which the or each support member 
is turnable. The maximum length of excess fibre re- 
quired to reach from the entry point to the furthermost 
connector location in the patch panel is thus minimised. 

so [0020] The support member itself may be a panel or 
a frame carrying the associated components, and in ei- 
ther case may be turnable about a substantially vertical 
axis when the distribution rack is mounted in a normal 
orientation of use. Alternatively, however the axis may 

55 be horizontal or even inclined at an angle to the horizon- 
tal less than 90°. This latter may have the effect of tilting 
the axis about which the support members turn away 
from an operator to mark the access positions more er- 
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gonomically satisfactory. 

[0021] Bend control means determining a minimum 
radius about which the fibres can turn may be provided 
at the edge of the support member about which the fi- 
bres pass from one side to the other, and this may be in 
the form of a continuous cylindrically curved support. 
[0022] A distribution rack may be formed with a plu- 
rality of support members each carried by its pivoted 
edge at or adjacent a back plate with the free edges 
about which the fibres pass being closest to the access 
point for splicing, patching and overlength storage. 
[0023] Embodiments of the present invention will now 
be more particularly described, by way of example, with 
reference to the accompanying drawings, in which: 

Figure 1 is a perspective view of a support member 
of a distribution rack formed as an embodiment of 
the present invention; 

Figure 2 is a similar perspective view showing the 
rear face of the one of the support members illus- 
trated in Figure 1 ; 

Figure 3 is a plan view from above of a part of a 
distribution rack illustrating the position of two such 
members in the rack; 

Figure 4 is a partial plan view of one of the support 
members illustrated in Figure 3, showing it in an al- 
ternative position of use giving access for patching 
and overlength storage; 

Figure 5 is a plan view of a further alternative em- 
bodiment; and 

Figure 6 is a face view of another embodiment. 

[0024] Referring now to Figures 1 and 2 there is 
shown a parfof^an overall distribution raclTTOToToptical - 
fibres. The components shown are supported on a back 
plate generally indicated 11 and there are shown illus- 
trated two combined units 12, 13 which are of the same 
configuration with the exception that they are mirror im- 
ages of one another. A detailed description of the rele- 
vant components of either unit will, therefore, complete- 
ly describe the corresponding components of the other 
unit. 

[0025] As shown in Figure 1 the units 12, 13 each 
comprise a generally rectangular support panel 14 piv- 
otally mounted on supports (not shown, but which may 
be projecting arms or the panels separating vertically 
stacked arrays of units for turning movement about an 
axis x-x generally parallel to and coincident with one piv- 
oting edge 15 to enable the panel 14 to be turned, as 
can be seen in Figures 2 and 3, between opposite end 
positions represented by the positions of the right hand 
panel as shown in Figures 1 and 2). This allows turning 
of the panel 14 through approximately 90° (perhaps 
slightly more) such that the opposite faces of the panel 
14 are accessible from the front of the rack as repre- 
sented by the arrow A in Figures 2 and 3. 
[0026] The panel 14 carries a sub unit generally indi- 
cated 1 6 for housing SDlice connections between incom- 



ing optical fibres entering through a duct 9. This duct 9 
may be positioned closely adjacent the pivoted edge 1 5 
of a panel 1 4, as shown in Figure 1 , or alternatively may 
be mounted on the panel 14 itself such that turning the 

5 panel does not change the relationship between the fi- 
bres and the splicing unit 1 6. One such fibre is illustrated 
in Figure 1 and identified with the reference numeral 1 7. 
Connectorfibres, one example of which is identified with 
the reference numeral 18, are also shown in Figure 1 . 

10 The connector fibre 18 leads from a splice 29 in the 
splice unit 16 to a patch panel generally indicated 19 
comprising a perforated plate having a plurality of gen- 
erally rectangular appertures 20 for receiving connec- 
tors 21 , 22 to form releasable connections between the 

15 connector fibres 1 8 leading from the splice unit 1 6 to the 
patch panel 19 and further fibres (an example of which 
is identified with reference numeral 23) leading on from 
the patch panel 19 to a destination from the distribution 
rack 1 0. 

20 [0027] The route for the fibres 23 passes around the 
free edge, generally indicated 24 of the panel 14, pro- 
vided with a cylindrically curved minimum bend radius 
protector 25 which ensures that the fibres 23 cannot be 
bent through a tighter turn than the minimum bend radi- 
os us. 

[0028] On the opposite side of the support panel 14 
from the patch panel 1 9 are mounted a plurality of optical 
fibre management supports 26 over which the fibres 23 
are passed in open loops, and from where they pass to 
30 a slot 27 in a central duct 28 on the back plate 11 from 
which they pass out from the rack 10. 
[0029] As can be seen in Figures 3 and 4, the two sup- 
port panels 14 may be positioned, as shown in Figure 
3, eacrTinclined away from tfie~ot'her so thanhesplicing 
35 units 1 6 are accessible from the front for splicing func- 
tions, and each can be turned, as illustrated in Figure 4, 
to a position in which the panel 14 lies perpendicular to 
the back plate 11 allowing an operator to gain access 
both to the patch panel 1 9 which then lies parallel to the 
40 back plate (orthogonal to the support panel 1 4) to facil- 
itate the introduction and removal of connectors 22 in 
performing the patching function, and also allows ac- 
cess to the fibre optic supports 26 of the optical fibre 
management system allowing these to be positioned 
<*5 appropriately in their path back to the slot 27 in the cen- 
tral duct 28 by which the fibres exit the rack 11 . 
[0030] In the alternative embodiment illustrated in Fig- 
ure 5 the patch panel and splice unit are positioned on 
the opposite sides of the support panel 1 4 from the po- 
se sitions they occupy in the embodiments of Figures 1 and 
2. This allows the inlet duct 9 carrying fibres leading to 
the splice unit 16 to be positioned, as shown in Figure 
5, (and identified 9) on the side of each panel 1 4 remote 
from the other (whereas the duct 9 in the embodiment 
55 of Figure 1 is located between the two panels 14) and 
has the further advantage that the optical fibres leading 
from the fibre management system comprising the sup- 
ports 26 can follow a more direct path to the central duct 
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the said connectorsupport means (19) comprise an 
apertured carrier for a plurality of connectors (21, 
22), which defines a connector plane in which cor- 
responding parts of adjacent connectors lie. the 
5 said connector plane lying between 0° and 90° with 

respect to the said support plane. 

3. A distribution rack as claimed in Claim 2, in which 
the said connector support means (19) comprise a 

10 patch panel having a plurality of apertures in rows 
and columns for supporting respective connectors 
(21,22) of the array. 

4. A distribution panel as claimed in any of Claims 1 
'5 to 3, in which the said support member (14) has 

means to allow connector fibres (23) to pass around 
one edge (24) thereof from the connector array to 
the optical fibre organiser means (26). 

20 5. a distribution rack as claimed in any preceding 
claim, in which the optical fibre organiser means 
(26) comprise a plurality of projections extending 
from the said support member (14). 

25 6. A distribution rack as claimed in any preceding 
claim, in which the said support member (14) also 
has means (1 6) for supporting a plurality of splices 
(29) between incoming fibres (17) and one end of 
respective connector fibres (18) provided with con- 
30 nectors (22) at their other ends. 



28. 

[0031] As illustrated in Figure 6, a rack may comprise 
a plurality of pairs of panels 14 each carrying a suitable 
number of connectors on a patch panel for a subdivision 
of the connections to be made by the rack. Figure 6 il- 
lustrates a configuration in which there are six panels in 
three levels of two pairs each although, of course, other 
configurations may be utilised and, indeed, taller panels 
occupying the same space as the three pairs of panels 
illustrated in Figure 6 may alternatively be utilised. Like- 
wise, pairs of panels 1 4 may be positioned back to back, 
that is with their respective back plates 1 1 adjacent one 
another so that they "face" in opposite directions for cir- 
cumstances where access to both sides of a rack may 
be available. This is, of course, not suitable for wall- 
mounted racks where access is only available from one 
face. 

[0032] In an alternative embodiment (not shown) the 
panels 14 may be mounted so as to be laterally slidable 
parallel to the plane of the back plate 11 , in which case 
they need not necessarily be pivotally mounted (al- 
though combined pivoting and sliding movement mini- 
mises the magnitude of and movement required to gain 
access). 

[0033] Although an embodiment in which the axis x-x 
is vertical has been described herein, it will be under- 
stood that this axis could be horizontal or even inclined 
at less than 90° to the horizontal, for example to slope 
the panels 14 backward like the surface of a lectern. 
[0034] It will therefore be understood by those skilled 
in the art that the present invention is not limited to the 
embodiments shown and that many additions and mod- 
ifications are po ssible without departing from the scope 
of the present invention as defined in the appending 
claims. 35 



Claims 

1 . A distribution rack (10) for an optical fibre transmis- 
sion system, having connector support means (1 9) 
for supporting an array of connectors (21) for con- 
necting optical fibres, and optical fibre organiser 
means (26) for storing an excess length of optical 
fibre associated with each connector to allow repo- 
sitioning of a connector in the array, in which the 
said connector support means (1 9) are themselves 
supported on a support member (1 4) defining a sup- 
port plane, 

characterised in that the connector support 
means (1 9) are located on one side of the said sup- 
port plane and the optical fibre organiser means 
(26) are located on the other side of the said support 
plane, the support member (14) being movable be- 
tween two positions in which opposite faces thereof 
are accessible respectively. 

2. A distribution rack as claimed in Claim 1, in which 



7. A distribution rack as claimed in any preceding 
claim, in which the said support member (14) is 
movable by turning about an axis lying in the said 
support plane defined thereby, between the said 
two positions in which opposite sides of the support 
member are accessible from a given access posi- 
tion. 

A distribution rack as claimed in any of claims 1 to 
6, in which the said support member (1 4) is movable 
by sliding in a direction generally transverse the 
support plane between the said two positions in 
which opposite sides of the support member are ac- 
cessible form a given access position. 

A distribution rack as claimed in Claim 7, in which 
the optical fibres (1 7) entering the rack pass through 
a guide duct (9) positioned between respective ax- 
es about which the support members (14) are turn- 
able. 

A distribution rack as claimed in Claim 7, in which 
the optical fibres (17) entering the rackpass through 
a guide duct (9) at least part of which is carried on 
or by a said support member (14). 

11. A distribution rack as claimed in any preceding 
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claim, in which the said support member (14) is a 
panel. 

12. A distribution rack as claimed in any of Claims 1 to 

11, in which the said support member (14) is an 5 
open frame. 

13. A distribution rack as claimed in any preceding 
claim , in which the said support member ( 1 4) is turn- 
able about a substantially vertical axis (x-x). 10 

14. A distribution rack as claimed in any of claims from 
2 to 13, in which an edge (24) of the support mem- 
ber (14) about which the fibres pass from one side 

to the other in use has bend control means (25) for '5 
limiting the bending of the fibres to be not less than 
a minimum acceptable bend radius. 

15. A distribution rack as claimed in any of claims 2 to 

14, in which the said connector plane lies orthogo- 20 
nally of the support plane. 
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